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Background: Translating evidence into practice is an important final step in the process of evidence-based
practice. Medical record audits can be used to examine how well practice compares with published evidence, and
identify evidence-practice gaps. After providing audit feedback to professionals, local barriers to practice change
can be identified and targetted with focussed behaviour change interventions. This study aimed to identify barriers
and enablers to implementing multiple stroke guideline recommendations at one Australian stroke unit.
Methods: A qualitative methodology was used. A sample of 28 allied health, nursing and medical professionals
participated in a group or individual interview. These interviews occurred after staff had received audit feedback
and identified areas for practice change. Questions focused on barriers and enablers to implementing guideline
recommendations about management of: upper limb sensory impairments, mobility including sitting balance;
vision; anxiety and depression; neglect; swallowing; communication; education for stroke survivors and carers;
advice about return to work and driving. Qualitative data were analysed for themes using theoretical domains
described by Michie and colleagues (2005).
Results: Six group and two individual interviews were conducted, involving six disciplines. Barriers were different
across disciplines. The six key barriers identified were: (1) Beliefs about capabilities of individual professionals and
their discipline, and about patient capabilities (2) Beliefs about the consequences, positive and negative, of
implementing the recommendations (3) Memory of, and attention to, best practices (4) Knowledge and skills
required to implement best practice; (5) Intention and motivation to implement best practice, and (6) Resources.
Some barriers were also enablers to change. For example, occupational therapists required new knowledge and
skills (a barrier), to better manage sensation and neglect impairments while physiotherapists generally knew how to
implement best-practice mobility rehabilitation (an enabler).
Conclusions: Findings add to current knowledge about barriers to change and implementation of multiple
guideline recommendations. Major challenges included sexuality education and depression screening. Limited
knowledge and skills was a common barrier. Knowledge about specific interventions was needed before
implementation could commence, and to maintain treatment fidelity. The provision of detailed online intervention
protocols and manuals may help clinicians to overcome the knowledge barrier.
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Translating evidence into practice
Translating evidence into practice, also known as imple-
mentation, is an active process involving individuals,
teams and organisations [1]. Knowledge translation is an
essential phase of evidence-based practice which is chal-
lenging, as this phase often involves changes in know-
ledge, attitude and behaviour. It cannot be assumed that
an intervention which has demonstrated a positive effect,
been described in a journal and recommended in a clinical
guideline will be translated into practice [2]. Nor can it be
assumed that the majority of people with a health condi-
tion will routinely receive that intervention [1].
Barrier identification is an important step in the process
of knowledge translation [3]. As with quality improve-
ment, clinical audits of practice may be conducted and
audit feedback presented to staff [1], with opportunities
provided for discussion of practice gaps. Evidence-practice
gaps may arise because of systemic, team or individual
barriers to change. Barriers may include lack of knowledge
and skills, negative or out-dated attitudes, or inefficient
systems [4]. Some of these barriers may also be enablers.
For example, a senior clinician may reject a recommended
practice or conversely act as an opinion leader [5]. While
it is possible to anticipate some barriers, assumptions
should not be made about which barriers affect a team or
health service [6]. In addition, assumptions should not be
made that barriers will be the same across disciplines.
Translating stroke guideline recommendations
into practice
Australian clinical guidelines for stroke management [7]
aim to assist clinical decision-making and promote
evidence-based care. Yet guidelines contain multiple rec-
ommendations which compete for a clinicians’ attention.
For example, recommendation 6.3.4 (page 18) states that
patients with difficulty walking should be given the
opportunity to undertake as much repetitive practice as
possible, which may involve using a mechanically-
assisted device such as a treadmill. To implement this
recommendation, physiotherapists may need to purchase
a treadmill, learn how to operate the device confidently
and persuade patients to trial the equipment. Assuming
that clinicians agree with, and accept these recommen-
dations, major changes in practice are often required.
Implementation of guideline recommendations may
start by conducting a baseline medical record audit, to
monitor practice. Clinical audits are commonly used for
quality improvement, and the process is familiar to
many clinicians. Feedback can then be provided to clini-
cians about audit findings. Audit feedback has been
shown to influence practice [8]. A national audit of
stroke services is conducted every two years in Australia.
Subsequent audit reports provide valuable feedbackabout practice and allow benchmarking and comparison
of like-services [9-12].
Audits of medical records are often conducted by indi-
vidual stroke services between national sentinel audits.
Staff on our stroke unit conducted three medical record
audits between 2009 and 2011 to determine how much
screening, assessment and intervention were being pro-
vided. An audit checklist was developed which included
recommendations from the most recent stroke guide-
lines. A retrospective consecutive sample of 15 files of
patients admitted to the stroke unit was audited in No-
vember 2009. The audits were conducted by the authors
and additional staff on the unit. The audit revealed a
number of practice areas where compliance with guide-
line recommendations was low (less than 60% compli-
ance). Practice areas which became the focus for change
included: upper limb sensory impairments, mobility in-
cluding sitting balance and treadmill training; vision;
anxiety and depression; neglect; swallowing; communi-
cation; education of stroke survivors and carers; return
to work; and return to driving. After completing the first
audit and providing feedback to stroke unit staff, the
next step was to discuss potential barriers and enablers
to implementation [6,13]. The process of using audit
and feedback to drive behaviour change, and the out-
comes will be described in a companion publication.Common barriers to implementation of stroke guideline
recommendations
Barriers have been identified and reported for several
areas of stroke care. These barriers include lack of re-
sources, knowledge and skills, lack of motivation to
change, professional’s beliefs about their capabilities, un-
helpful attitudes about a guideline recommendation and
role identity issues [14-20].
Professional’s beliefs about their capabilities have been
reported as one key barrier to implementing recommen-
dations [14,16,20]. For example, Canadian physical thera-
pists lacked confidence in their ability to appraise and
apply stroke research [16] recommended in guidelines.
Occupational therapists in two Australian stroke services
lacked confidence to take patients into the community for
escorted outings and travel training [14], as recommended
in national guidelines.
Attitudes to, and beliefs about, providing an interven-
tion were a barrier in other studies, as well as beliefs about
the original research. For example, Australian medical,
nursing and allied health professionals reported concerns
about patient safety and the impact on their workload
when asked to implement protocols for fever, hypergly-
caemia and swallowing management [15]. In that same
study, there was a reluctance to accept evidence-based
protocols for early management of swallowing problems
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ance with the protocols [19].
Limited knowledge and skills represent a third bar-
rier to implementing guideline recommendations in
stroke rehabilitation [14-18,20]. In one Australian
study, occupational therapists and physiotherapists
reported a lack of knowledge about the evidence for
providing escorted outings to people with stroke, to
promote community participation [14]. Some stroke
professionals in Canada reported difficulty appraising
research and implementing some guideline recommen-
dations [20], while others felt they possessed the ne-
cessary skills (and tools) to screen for depression [21].
Thus there can be differences across sites and disci-
plines. British occupational therapists wanted training
to improve their confidence when conducting depres-
sion screening, particularly when screening patients
with suicidal ideation [22].
Reduced motivation to change and implement a
recommended practice is another known barrier [15,18].
For example Canadian occupational therapists reported
low motivation to implement recommended neglect
management [18]. In Australia, health professionals were
resistant to implementing guideline recommendations
for managing fever, hyperglycaemia and swallowing in
acute stroke [15].
Limited resources is one of the most commonly
reported barriers to implementing stroke guideline rec-
ommendations including lack of equipment, time and
staff [14,15,17-20]. For example, equipment and time are
necessary for implementation of neglect training [18].
The importance of allocating dedicated work time can-
not be overstated; clinicians need to read and interpret
original research [20] to understand what they must ‘do’
when implementing a recommendation.
Finally, difficulty accepting that a treatment is part of
a discipline’s role is a sixth barrier to implementation of
guideline recommendations. For example some profes-
sionals may not identify that a particular intervention is
part of their role. Stroke professionals in Australia were
concerned about blurring of professional boundaries
related to management of fever, hyperglycaemia and
swallowing after stroke [15]. Some occupational thera-
pists and physiotherapists in Australia did not identify
outdoor journey training as part of their role, reducing
their compliance with guideline recommendations and the
evidence [14]. On the contrary, Canadian allied health
professionals generally perceived depression screening to
be part of their role when a small sample of 19 staff were
surveyed [21]. Similarly, in England, occupational thera-
pists were keen to assume a role screening patients for de-
pression in the absence of an on-site clinical psychologist,
since therapists already screened stroke patients for cogni-
tive impairments [22].In summary, the process of identifying then targetting
barriers is known to be important for successful know-
ledge translation. Failure to anticipate problems and bar-
riers may results in little or no practice change. Barriers
(and some enablers) have been reported to implementing
stroke guideline recommendations in acute care and some
areas of inpatient rehabilitation. While it is important to
build on this existing knowledge, attitudes, skills and re-
sources are likely to be different across settings, disciplines
and countries. Limited research has been published about
barriers facing Australian inpatient rehabilitation staff.
Furthermore, much of the published data were generated
from surveys, rather than in-depth interviews which can
provide rich data and examples.
To help local professionals implement multiple stroke
guideline recommendations, we engaged in a process to
identify local barriers and enablers, informed by this
prior research. We needed to determine what health
professionals knew about the published research in the
guidelines (knowledge), if they felt the research was
strong enough to justify practice change (attitudes and
intentions) and how able they felt to implement the spe-
cific recommendations and interventions with patients
(skills and capabilities). The methods which we describe
for obtaining the in-depth data, and the findings, should
be informative for other stroke services.
Aims of the study
The aim of this study was to identify local barriers and
enablers to implementation of multiple guideline recom-
mendations at one Sydney metropolitan stroke unit.
These barriers were then targeted through regular
coaching, audit and feedback to facilitate practice change
as part of a broader long-term project.
Methods
Design
A qualitative study design was used to explore experi-
ences, attitudes, knowledge and behaviour, and possible
reasons for any evidence-practice gaps. The primary
method of data collection was semi-structured focus
group interviewing, with the option of an individual
interview [23]. The aim of the group interviews was to
stimulate interaction, encourage participants to re-
spond and react to each other, and compare experi-
ences [24]. Participants were allied health, nursing and
medical professionals, employed at one stroke unit in
Sydney, Australia. Ethical approval to conduct the study
was obtained from a local area health service (Ref No.
2009/012).
The sample
Three allied health disciplines were initially invited to
participate (occupational therapy, physiotherapy and
McCluskey et al. BMC Health Services Research 2013, 13:323 Page 4 of 13
http://www.biomedcentral.com/1472-6963/13/323speech pathology). Ethics approval was extended to in-
clude additional disciplines involved in stroke patient
care (nursing, orthoptics and medicine). Medical sub-
specialties included geriatricians, rehabilitation special-
ists and neurologists, as well as registrars in training.
These team members all worked closely together on the
stroke unit, meeting weekly for case conferences, and
each weekday morning for nursing handover. A total of
28 health professionals from the one site were recruited
and interviewed. Written informed consent was obtained
from each participant before they were attended their
focus group.Interview procedures
Most participants (n = 26) were interviewed in discipline-
specific groups, containing up to six people. Two
orthoptists were interviewed individually, as neither
worked onsite simultaneously. Interviews took up to one
hour, and were conducted onsite at the hospital, between
July and October 2010.
Interviews were moderated by the first and/or second
author (AM/AV). The second person managed the
audio-recordings, and kept detailed notes about the
order of speakers and quotes [25]. The interviews with
medical staff were not audio-recorded due to equipment
difficulties during the group, and/or participant prefer-
ence. Instead, in-depth handwritten notes were takenTable 1 Nominated areas for practice improvement based on
Discipline Nominated area
Physiotherapy Improve the routine deli
• Sitting balance tra
• Treadmill training
Occupational therapy Improve screening, asses
• Upper limb sensor
• Neglect to eligible
Speech pathology Improve documentation
• Communication d
• Swallowing impair
Improve delivery and do
• Aphasia
• Alternate method
Periodic review of the se
Nursing Improve delivery of educ
Orthoptics Improve documentation
Medicine Improve documentation
• Anxiety and depre
• Return to work ad
• Return to drivingconcurrently by the second researcher, and used for
analysis.
The researchers
AM is an occupational therapist and health researcher
with 30 years of clinical experience mostly in stroke re-
habilitation. AM was not employed by the area health
service, and did not work on a day-to-day basis with
any of the participants. AV has an occupational therapy
and research background, with 11 years of clinical ex-
perience in acute care and rehabilitation. AV was
employed by the local health district and had contact
with some of the participants as a research project man-
ager. Most of the participants knew the interviewers per-
sonally or by reputation, because of their clinical and/or
research backgrounds. As the researchers’ roles and posi-
tions could influence what participants said, they were ad-
vised that judgments would not be made about what the
participants said or knew.
Focus of the groups and interviews
Questions focused on delivery of evidence-based treat-
ments previously nominated by each discipline for prac-
tice improvement. Nominated treatment areas included
management of upper limb sensation, neglect, sitting
balance, treadmill training, swallowing, communication
and education of patients and carers (see Table 1). The
focus of each group interview was therefore slightlynational stroke guideline recommendations
very and documentation of:
ining to eligible patients
with harness support to eligible patients
sment and intervention of/for:
y deficits to eligible patients
patients
of assessment, and intervention provided to eligible patients with:
isorders including aphasia
ments
cumentation of education provided to eligible patients and carers about:
s of communication
verity of communication impairment.
ation to eligible patients and family/carers
and assessment of vision
and management of:
ssion for eligible patients
vice for eligible patients
advice for eligible patients
Table 2 Focus group and individual interviews conducted
by discipline




Medicine 12 (43) 2 0
Occupational
Therapy
5 (18) 1 0
Physiotherapy 5 (18) 1 0
Speech Pathology 2 (7) 1 0
Nursing 2 (7) 1 0
Orthoptics 2 (7) 0 2
TOTAL 28 6 2
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group interviews focused primarily on the management
of anxiety and depression, return to work, sexual func-
tioning and driving. With orthoptists, questions focussed
primarily on the management of vision impairments and
neglect.
Interview questions were developed by the first author.
Questions were designed to elicit responses about fac-
tors that might help or hinder the uptake of each
intervention.
Interview schedule
After first describing their discipline, years since gradu-
ation, and experience working with people following
stroke, knowledge of the evidence was explored. The
interviewer described the guideline recommendations,
then enquired about group knowledge of these recom-
mendations. Next, evidence-practice gaps or areas with
lower compliance were discussed, based on guideline
recommendations and audit findings. Reasons for these
gaps were explored. Participants were encouraged to re-
flect, share, compare and react to group interactions
[24]. Barriers and enablers to change were discussed.
Possible solutions or ways forward were identified.
Prompt questions were used to enquire about knowledge
and skills, staffing, physical resources, assessment, screen-
ing and report writing systems and treatment routines.
Group members explored their beliefs, attitudes and
routines. The theoretical domains described by Michie
and colleagues [4] were used to guide questions and
data collection as reported in an earlier study by the
first author [14].
Data analysis
Four of the six group interviews, and two individual in-
terviews were transcribed. In-depth handwritten notes
from the two medical group interviews were typed up
for use during analysis. Data analysis began after the first
group meeting, and continued over seven months [26].
Participant statements were coded using the 12 concep-
tual domains described by Michie and colleagues as the
guiding conceptual framework or theory [4]. This theory
is intended for use by researchers who are exploring
behaviour change, particularly barriers to evidence im-
plementation. The theory, now referred to as the Theor-
etical Domains Framework, has recently been refined
and includes 14 domains [27]. However the revised
framework was not available at the commencement of
this study.
Statements obtained during interviews were initially
allocated to one or more category of the framework. For
example, the statement “There was a patient of mine
(that) I would have never put them anywhere near it (the
treadmill). I would have argued that it wasn’t good forthem” was placed in two categories: ‘beliefs about cap-
abilities’ and ‘beliefs about consequences’. Statements
were then allocated to the one category that best
reflected the content topic. All quotes could be mapped
to the framework.
Tables were generated that contained distilled summar-
ies of participant experiences about barriers and enablers.
This process was influenced by our original aim (to iden-
tify barriers and enablers which could be strategically
targeted, with which behaviour change interventions).Results
Six group, and two individual interviews, were conducted
with a total of 28 participants (see Table 2). Participants
represented six disciplines, the majority of whom were
medical professionals, occupational therapists or physio-
therapists (n = 22; 79%). Participants were mostly female
(88%). Demographic data are presented in Table 3.Barriers and enablers
Factors that participants identified as barriers and en-
ablers to practice change are presented in the following
pages. There were six primary domains or categories of
barrier; some were also enablers. For example, while one
individual might believe they were unable to deliver a
therapy due to lack of time or skills, another person
might feel confident and able.
The first three categories of barrier were: (i) Beliefs
about capabilities; (ii) Beliefs about consequences; and (ii)
Memory and attention. These domains were discussed
often by participants as potential or actual barriers to
implementing stroke rehabilitation. These domains will be
discussed first followed by three less dominant but im-
portant domains: (i) Knowledge and skills; (ii) Motivation,
intention and goals; and (iii) Resources.
In addition to knowledge and skills, motivation,
intention and goals, the domain ‘Resources’ was identified
Table 3 Demographic characteristics of health
professionals (n = 28)
Demographic variable n %
Discipline (n = 28)
Doctor 12 (43)
Occupational Therapist 5 (18)
Physiotherapist 4 (14)
Speech Pathologist 2 (7)
Registered Nurse 2 (7)
Orthoptist 2 (7)
Therapy Assistant 1 (4)
Gender (n = 16) *
Female 14 (88)
Male 2 (12)










Note. * Data missing for medical professionals.
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evidence-based practice.
Beliefs about capabilities
This domain refers to attitudes or beliefs about clini-
cian’s individual ability, and the ability of their discipline
to provide an intervention, assessment or test. This do-
main also includes beliefs about their ability to encour-
age patients to participate, and the ability of patients to
participate in an intervention.
Physiotherapists described difficulties using treadmill
training to improve the ambulation of stroke patients.
First, they discussed the physical demands of this inter-
vention. Second, they were concerned about having to
stay with patients throughout their treadmill session.
Due to safety concerns, they could not concurrently
spend time with other patients in the gym while an indi-
vidual patient was on the treadmill.
“We …[usually] move between patients…being stuck
continuously with somebody for half an hour of
treadmill …it’s a bit difficult…you can’t go and change
what other people in the gym are doing” (PT1)“…it’s physically quite demanding (treadmill training)
…half an hour of assisting someone’s leg …I personally
find [that] harder than overground walking” (PT4)
Some physiotherapists preferred to involve patients in
overground walking rather than treadmill training be-
cause of the high physical demands on therapists.
“Other sites prefer treadmill training…they say it’s
easier… less manual handling…we prefer overground
[walking training]” (PT4)
“You couldn’t sustain it [treadmill training]…
[because] you’d get a sore back” (PT2)
The physical ability of patients was another reported
barrier. One physiotherapist reported that some patients
were not capable of participating in treadmill training.
They did not offer the intervention to such individuals.
Yet sometimes patients surprised them and could use
the treadmill.
“There was a patient [that] I would never have put
anywhere near it [the treadmill]. I would have argued
that it wasn’t good for them. And it actually finished
up good” (PT4)
“It made me go ‘oh my goodness! This person can
continuously practice for half an hour’. And I had to
stop them… I would have never have thought they
could…” (PT4)
Occupational therapists did not use sensation assess-
ments with some patients because of their beliefs
about patient ability. Poor communication and cogni-
tive impairments made the assessment difficult. Fur-
thermore, these assessments were not available in
many languages.
“…sensory assessment can be quite abstract… if we have
patients with quite severe communication problems, it
can be very difficult to assess [them]” (OT2)
Nursing professionals also reported concerns about
their ability to provide patient and carer education due
to medical complications, cognitive and emotional im-
pairments. These factors affected the patient and carers’
ability to receive and understand information.
"Q: ‘What things might make it [patient education]
happen or not make it happen?’ A: How (medically)
stable they [the patients] are to receive the
information… Are they able to cope or cognitively get
[receive/understand] the information” (RN1)
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to help patients better understand information.
“Patients… learn differently. You have to apply
different things… explain things a certain way” (RN2)
Speech pathologists, like occupational therapists and
nurses, believed that patient factors including language
and education capabilities sometimes limited their practice
options. Many stroke patients came from a non-English
background, and had a low level of education. These pa-
tients had difficulty participating in a standardised aphasia
screening assessment. Many aphasia tests were not devel-
oped nor validated for use with patients from non-English
speaking or diverse cultural backgrounds. Communication
assessments became much more difficult.
“One of the problems … [with aphasia assessments] is
that visual problems can alter the outcomes… as well
as low education level …. in this demographic, some
[patients] have a lower level compared with other area
health services” (SP2)
“Some of those higher level language tasks in those
[aphasia] tests tend to be quite culturally specific…
[When] you’re asking somebody to finish a standard
sentence in Australian English or American English…
it doesn’t work for somebody of an Arabic background
because they don’t know the context of the question…”
(SP1)
In summary, individual clinician beliefs about their
ability to conduct a test or deliver an intervention and
beliefs about patient abilities were sometimes a barrier
to delivering evidence-based practice.
Beliefs about consequences
This category refers to clinician’s beliefs about the con-
sequences of providing, or not providing an assessment
or intervention. Beliefs that a treatment might produce
adverse outcomes reduced the use of some therapies
such as treadmill training. In other instances, the belief
that therapists could make a difference and improve pa-
tient outcomes was enabling.
One physiotherapist believed that some patients did not
exercise their affected leg adequately on the treadmill. This
therapist preferred to use overground walking with patients
in the gym, to avoid this potentially negative consequence.
“They can often get away without using their affected
leg all that much [on the treadmill]” (PT1)
The same physiotherapist weighed up the conse-
quences of delivering an evidence-based therapy such astreadmill training with very weak patients, when other
types of training might produce better outcomes.
“ If they’re that dependent, then we actually think it’s
more worthwhile for them to be pushing on a tilt table,
or doing sit-to-stand against a wall where they’re
being really forced to use their intact leg rather than
being put in a harness” (PT1)
Speech pathologists were concerned about the conse-
quences of wrongly interpreting results from standardised
aphasia assessments, when used with non-English speak-
ing or visually impaired people. These professionals
wanted to use the ‘best’ test possible. However, these as-
sessments had not been validated for use with non-
English people. Therapists were concerned that language
and vision problems would alter test scores.
“We’ve got a high non-English speaking population
here, which means a lot of validated [aphasia] tests
may not be that valid anyway [when] used [with] an
interpreter” (SP1)
A nursing professional reported that some patients
did not understand verbal information about their dis-
ease, medications or rehabilitation when delivered by
some treating doctors. Such misunderstandings could
have long term negative consequences for the patient’s
health.
A medical doctor believed that screening patients for
anxiety and depression was unnecessary. Yet this process
was recommended as best practice in the Australian na-
tional stroke guidelines. That doctor did not foresee any
negative consequences of ignoring the guidelines. They
also believed that a positive result on an anxiety or de-
pression screening tool did not always warrant treat-
ment. More often it seemed that the doctors based their
provisional diagnosis on clinical judgement and advice
from the rehabilitation team. If a patient was suspected
of having anxiety or depression only then would they be
referred for a psychological review.
Another doctor worried about embarrassing patients if
he asked about sexual activities, particularly patients from
culturally diverse backgrounds. He avoided discussing the
topic contrary to guideline recommendations. Another
doctor avoided the topic for other reasons. He believed
that sexual activities were less important to stroke patients
because of their age.
“I tend to talk about sex with MS patients [people with
multiple sclerosis] because they’re younger…and have
spinal cord involvement…..often they will initiate
discussion about sex….but stroke patients ….they tend to
be older and ….might be embarrassed if we asked about
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other cultural groups here at this hospital” (MD2)
“I don’t routinely discuss sex with my patients unless
they raise it….in the past, very few [patients] have
asked about it” (MD1)
In summary, beliefs about the negative (or positive) con-
sequences of using evidence-based practice affected the be-
haviour of most professionals. Areas of practice which
were influenced include walking retraining, aphasia screen-
ing, delivery of stroke education and information including
advice about resuming sexual activities and screening for
anxiety and depression. These beliefs could be a barrier to
evidence-based stroke rehabilitation.Memory and attention
This category refers to systems and prompts that
reminded clinicians to deliver an intervention, or con-
versely, prompts that were absent and resulted in failure
to act. Factors that made clinicians decide to act or not
included competing tasks and priorities, time constraints
and documentation systems.
Physiotherapists did not have an effective system in
place that prompted the routine delivery of sitting bal-
ance and treadmill training to suitable patients. One
physiotherapist said: “It’s not part of my usual thinking”.
Another physiotherapist talked about forgetting to
provide sitting balance training to patients who could
stand and walk. They knew that evidence existed
supporting the use of sitting balance training to improve
the performance of standing up, but forgot this fact
when busy.
“… we go straight into sit to stand… and standing and
walking, and we don’t then go back to doing it [sitting
balance]” (PT1)
Several physiotherapists knew they were forgetting to
record patient practice in the medical records.
“I think that’s [sitting balance] definitely one that we’re
not documenting enough. That came out recently
[from a file audit], that a number of people that
should be getting it, were not” (PT3)
“A lot of practice sheets hadn’t been put into the
[patient] notes…There was a pile on desks that I
collected and put into medical records” (PT2)
Speech pathologists routinely assessed communication,
but often forgot to provide or document interventions
which were recommended in the stroke guidelines.“We don’t necessarily [document] review of severity [of
communication impairment]… it often gets missed”
(SP2)
Nursing professionals provided education to patients
and carers during a weekly education group. However,
they often forgot to report this intervention in the med-
ical records. One nurse knew that they had educational
DVDs about stroke, but would often forget to offer them
to patients and carers.
“They [educational DVDs] were available at some
stage but I think if they’re locked up, we’re going to
forget to offer them” (RN)
Orthoptists discussed the management of visual im-
pairments and provision of education to patients. They
routinely provided education but again, this intervention
was not always documented in the medical records.
“I’ll admit this…I do not write down in the file when I
have given education to the patient” (Orth2)
“It wasn’t that it wasn’t being done [education] it was
that we weren’t documenting that information in the
file” (Orth1)
In summary, most disciplines reported forgetting to
provide and/or record some interventions or assess-
ments. They felt that better recording systems would
prompt them to practice differently. Thus, an improved
recording system was one possible solution to target the
memory and attention barrier.
Knowledge and skills
Limited knowledge and skills was a barrier for some
disciplines, but an enabler to others, to providing
evidence-based assessment and intervention. Disci-
plines such as physiotherapy and speech pathology
seemed to know the research well, and how to deliver
named interventions. That knowledge became an en-
abler to change.
Physiotherapy staff knew the research about sitting
balance and treadmill training. They were aware of
guideline recommendations that supported the use of
treadmill training for patients with severe mobility
impairment. Clinical protocols were already available
within the department and many physiotherapists had
the skills to provide the interventions to appropriate
stroke patients.
“[Researcher X] did a study where people were
allocated to either treadmill or overground walking…
for half an hour a day… the people in the treadmill
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walking” (PT1)
“Q: With seated reaching…do you know how to do that
already?” A:“We’re very familiar with [researcher X’s]
sitting balance research” (PT):
On the contrary, when occupational therapists talked
about management of sensation and neglect they reported
a knowledge and skills gap. They did not know where to
start, what assessments or interventions to obtain, nor
how to use these with patients.
“We don’t know an awful lot about it [sensation and
neglect rehabilitation]. This is a good opportunity to
learn…start to change our practice” (OT1)
“I was at XX [hospital]… for sensory retraining there,
we used to do… stereognosis in a bag of rice…but that’s
all we did… There was not much evidence to back up
what we were doing” (OT4)
Speech pathologists knew about the guideline recom-
mendations for managing swallowing and communica-
tion difficulties. They were also aware of other research
about best-practice management of communication im-
pairments. They demonstrated knowledge of various
standardised tools used to screen for aphasia.
“The guidelines do say [that] 100%… everyone…
should get a swallowing screen and everyone should
get a communication screen” (SP2)
Nursing professionals felt they had a good knowledge
of stroke but insufficient skills to teach patients and
carers effectively.
“A majority of the nurses have been working in stroke
longer than us on this ward together. So I think their
knowledge and their skills are huge and they are stroke
specialists” (RN1)
“Some of the staff have a very good knowledge base
[about stroke in order to educate patients and carers]
but they don’t put that into use” (RN2)
As previously reported, some medical professionals were
uncomfortable discussing sexual activities with stroke sur-
vivors. One doctor did not know what to say, or how to
advise patients who were keen to resume sexual activities.
‘I honestly don’t know what to say if a patient brings it
up [the topic of sex]…. I’m not sure whether Viagra is
Ok for patients to use or not’ (MD1)Medical professionals acknowledged that depression
and anxiety were important problems experienced by
patients. They knew that there was robust evidence
about the impact of these impairments on stroke out-
comes but were not yet screening patients for depression
and anxiety.
In summary, knowledge about research contained in
the national stroke guidelines varied across disciplines.
Not knowing the research, or how to implement a
guideline recommendation was a barrier to the provision
of evidence-based stroke care.
Motivation, intentions and goals
This category refers to clinician’s motivation or intention
to provide an evidence-based test or therapy. This cat-
egory also refers to how much they wanted or needed to
do a test or therapy and whether other priorities inter-
fered with their intentions.
Occupational therapists struggled to complete all the
necessary assessments and interventions in a working
day. They intended to prioritise assessments and inter-
ventions which would produce the best patient outcome.
Yet like many professionals they had difficulty fitting
their assessments and intervention around other re-
habilitation commitments.
‘There’s so many interventions that we need to do as
OT’s and … we have to pick the one that’s going to
have the biggest impact for the patient….balancing
what’s going to be most effective and have the best
outcomes for the patient?” (OT1)
“If we had a way of prioritising… ‘Yes, this (sensation)
is the thing that’s impacting their fine motor ability’….
That would certainly be more motivational … we
would have a focus on that for that patient” (OT1)
Speech pathologists used a prioritisation system that
some felt was a barrier to routinely providing interven-
tion for communication impairments.
“Our prioritisation is one of the reasons why we may not
get to [do] an intervention as frequently as the guidelines
say…the way we prioritise patients is very acute based. So
sometimes when you’ve got more patients…
communication patients go down the list” (SP2)
Some speech pathologists considered documentation
about aspects of patient education to be a lower priority.
“Swallowing education…. that tends to be reasonably
well documented. But … communication, it’s not
something that we tend to see as an urgent thing to
put in the notes …that you’ve done it (SP1)
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for medical, nursing and allied health professionals.
Some participants were keen to provide best practice.
“We decided as a group to focus on sensation and
neglect …we thought this was a good opportunity to be
able to learn and start to change our practice” (OT1)
“Maybe that’s something [treadmill training] we really
should be doing …routinely with non-walkers” (PT1)
In summary, being motivated to provide evidence-
based care was an enabler for some participants, how-
ever, sometimes other priorities got in the way.
Resources
This domain refers to the presence or absence of re-
sources such as staff, materials, space, time and the pre-
dictability of these more tangible resources.
When physiotherapists talked about providing tread-
mill training, they lamented the time and staff required
to conduct each patient training session. A session took
almost 45 minutes including preparation and usually re-
quired the presence of two physiotherapists.
…it’s [going to] take a second person to get them on the
treadmill and once they’re on the treadmill, you’re
stuck with them” (PT1)
“What about the treadmill?” (PT4) “What stops us
using it?” (PT1): “I reckon it’s time more than
anything” (PT2)
Occupational therapists and speech pathologists reported
fluctuating staff levels, which affected the amount of inter-
vention they could provide. Reduced staffing was an on-
going barrier to best practice throughout the study period.
Occupational therapists had difficulty finding time to pro-
vide best-practice sensation rehabilitation in addition to
their usual care. Speech pathologists were limited in how
much communication training they could deliver for the
same reason.
“The other thing about intervention with
communication is… staffing levels dropping …with
winter coming…” (SP2).
“Our capacity to do intervention for communication is
a lot lower” (SP1)
Speech pathologists did not have enough written infor-
mation to give to patients and carers about the manage-
ment of swallowing and communication impairments.
Of particular concern was the lack of information thatcould be easily understood by patients with aphasia.
They also did not have standardised tools in the depart-
ment to formally screen patients for aphasia.
“We don’t own them [validated aphasia tests]… They
cost about $50-$100, so we just want to work out
which one to buy” (SP2)
Nursing professionals did not have enough written
educational materials to give to patients, including trans-
lated materials. They previously had videos to show to
patients and carers, but these had gone missing. The
cost of purchasing and replacing lost materials was a
barrier to education. Weekly education sessions were de-
livered in the ward dining room, but transporting pa-
tients to this area could also be difficult. Limited
availability of language interpreters was another reported
problem when providing education to some patients and
carers.
“The only way we’re offering it [education] at the
moment is when interpreters are booked. So if OT gets
an interpreter, that’s when they’re given the education.
But… that’s probably once during the admission, if it
happens at all” (RN1)
“The (educational) pamphlets in different languages…
are not available at the moment….” (RN1)
“We can get some good ideas [re: educational
material] and then look at cost as well… [cost] does
come into it (RN1)
“Patients have got to be able to get to the dining room
[for education sessions]… [mobility] can also be a
barrier” (RN2)
Finally, orthoptists reported making time to assess pa-
tients, but had little time for treatment. Both they and the
nursing professionals also reported difficulty accessing pa-
tients and carers for education sessions.
“You can see every patient, diagnostically speaking,
but you haven’t got time to do treatment” (Orth2)
“You’re also fighting the other professions because the
person’s in the gym, [or] they’re with the speechie…
(Orth2)
Resources could also be an enabler. Physiotherapists
had developed local protocols and had the necessary
equipment for sitting balance and treadmill training. Oc-
cupational therapists had found some prism glasses
which were one intervention they needed to provide as
part of neglect retraining. Nursing professionals had
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stroke. In summary, availability of staff, time and equip-
ment varied across disciplines and impacted on clini-
cian’s ability to provide evidence-based practice.Discussion
There were three key findings in this study. First, reported
barriers and enablers were different across professions.
Many barriers were expected, but some beliefs were not
and may be more difficult to change. Second, gaps in
knowledge and skill were common. Many therapists did
not know what to do after reading a guideline recommen-
dation. Third, participants identified strategies while
reflecting during the interviews, which they could use to
change practice. Finally, this study provides applied exam-
ples of the convergence between evidence, clinical judge-
ment and patient values or circumstances [28].Different barriers across professions
The theoretical domains framework proposed by Michie
and colleagues (2005) helped identify barriers and en-
ablers which were present, and those which were absent.
Using the framework was helpful during the interview
process. Individual professionals and disciplines became
clearer about which barriers needed to be addressed,
who needed to work differently, and what type of behav-
iour change strategies might be helpful [27].
The interviews allowed time for therapists to systemat-
ically reflect on potential barriers affecting their practice
or discipline, and behaviour change strategies that might
be needed. For example, to improve knowledge about
sensation and neglect rehabilitation, occupational thera-
pists left the interviews recognising that they needed to
obtain and read relevant journal articles, make contact
with known experts in the field, purchase and trial
equipment. Prompts were identified and welcomed
which could improve attention to procedures such as
depression screening or advice about return to driving.
For example, one team member suggested introducing a
‘standing item’ of business to the weekly case confer-
ence, to prompt memory and action. They decided to
check if driving has been discussed and documented for
individuals who had driven pre-stroke.
Asking each discipline to select one or two focus areas
for quality improvement worked well after barriers had
been identified. We recommend this strategy when ini-
tially trying to improve practice and change behaviour.
However, in the long term some guideline recommenda-
tions and some barriers are more important to address
than others, with practice and policy implications. For
example, underuse of swallowing screening, assessment
and retraining may be considered to be of greater im-
portance because of the risk of aspiration.Some barriers and practice areas proved too challen-
ging. One important practice area which none of the dis-
ciplines selected for improvement was sexuality. The
Australian guidelines recommend that stroke survivors
and their partners be offered the opportunity to discuss
sexuality with an appropriate health professional and be
offered written information addressing sexuality post
stroke [7]. A recent national audit found that only 17%
of Australian stroke patients received such advice (an
improvement from 0% in 2009) [29]. Sexuality education
and advice appear to be resistant to change. Many bar-
riers exist for patients, carers and staff.
Several barriers to providing best practice sexuality
advice were identified at our stroke unit, for staff and
patients. There were unhelpful beliefs about the conse-
quences of raising sexuality with patients, and gaps in
knowledge and skill. If discussions are occurring, they
were not being documented. The honest quotes from
participants imply a need for skills training. Such train-
ing might include role playing with simulated patients
and practice discussing sexuality, to improve communi-
cation, confidence and help change behaviour.
Role playing has been used as a behaviour change
technique in primary care by Cane and colleagues [27].
These researchers helped general practitioners to re-
hearse the process of telling patients with acute low back
pain that a plain film X-ray was unnecessary. Cane and
colleagues also disseminated a DVD which presented
‘model’ responses if a patient repeatedly asked for a plain
film X-ray to be completed. Implications for education
from our research include the potential for a DVD to
teach professionals how to better communicate about
sexuality post-stroke. Sample scripts or narratives could
be offered to replace the awkward silence that some-
times occurs. Such materials would be useful to many
services.
Addressing gaps in skill and knowledge
The skills and knowledge barrier to evidence-based re-
habilitation is surprisingly common, with implications
for graduate and entry-level education. Where interven-
tion protocols existed, the therapists were often able to
obtain and trial them. For example, the physiotherapists
had participated in randomised trials of sitting balance
and treadmill training and understood the protocols.
They knew what to do. If they had not been involved in
the original trials, they would have experienced similar
barriers to other professionals. Occupational therapists
in this study contacted a local expert who had presented
a conference paper about neglect rehabilitation. The ex-
pert visited the unit and demonstrated how to use visual
scanning. This consultation overcame the knowledge
and skill barrier which arose because no written treat-
ment protocol was freely available.
McCluskey et al. BMC Health Services Research 2013, 13:323 Page 12 of 13
http://www.biomedcentral.com/1472-6963/13/323Other areas of practice which were difficult to imple-
ment because of a skills and knowledge barrier include
sensation retraining, mental practice and constraint ther-
apy to promote upper limb recovery. Many hours were
spent working out ‘what to do’. Treatment protocols
need to be more easily available when trials of effective
intervention are completed. Protocols may include vid-
eos and photographs of procedures. One such example
is the GRASP program (Graded Repetitive Arm Supple-
mentary Program) for hand and arm rehabilitation, de-
veloped by Professor Janice Eng and colleagues in
Canada [30]. Following publication of their trial, the re-
search team prepared documents with photographs of
the GRASP treatment protocol, with additional imple-
mentation grant funding. The procedures are freely
available to stroke survivors and therapists at http://
neurorehab.med.ubc.ca/grasp/. Implementation becomes
easier when protocols are available to therapists. One re-
search and policy implication is that triallists could be
required to provide their treatment protocols freely to
clinicians, when an intervention is found to be effective.
Screening patients routinely for the presence of de-
pression was another practice affected by the skills and
knowledge barrier, as well as beliefs and attitudes. De-
pression screening is an international challenge. Low
compliance with guideline recommendations has been
reported in England [22], Canada [21] and our stroke
unit in Australia. Recent 2012 Australian audit data re-
vealed that only 50% of stroke patients were screened
or assessed for depression across over 100 hospitals
[29]. Kneebone and colleagues (2010) in England have
implemented behaviour change strategies to address
this evidence-practice gap. They trained occupational
therapists who volunteered to conduct routine depres-
sion screening, then tested their knowledge and skills.
Next, they checked the medical records, to ensure fidel-
ity and accuracy of screening procedures by participat-
ing therapists, and provided feedback. Similar training
could be provided in Australia, with implications for
education and practice.
Convergence between evidence, clinical judgement and
patient circumstances
Several examples were provided where therapists reported
using clinical experience and knowledge of patient cir-
cumstances alongside published evidence. Speech patholo-
gists knew that aphasia test results would be invalid if a
patient could not speak or understand English. Conse-
quently they chose not to conduct these tests on people
who were unable to speak English. Physiotherapists
weighed up the time taken to set patients on the treadmill
with a harness and two therapists against the potential
outcomes of using a much simpler therapy-sitting to
standing training to improve leg strength. They keptpatient outcomes and benefit in the front of their mind
and thought carefully about time management in the busy
ward setting. These examples have implications for profes-
sional education, and could be used to highlight patient
circumstances that influence decision-making and compli-
ance with guideline recommendations.Study limitations
As with all research, our study had limitations. First,
only one site was involved. Findings are unique to that
site and participating professionals. However, findings
are likely to be useful to other professionals and stroke
units with similar characteristics. Second, the study
would have been strengthened by conducting a second
round of interviews with staff.
A third limitation, but also a strength was the use of a
theoretical framework to guide the interview schedule
and data analysis. Use of this theory may have prevented
categories from emerging which did not ‘fit’ those docu-
mented by Michie and colleagues (2005). However, the
benefits of using this framework, including the efficiency
with which interview data could be coded, in our view
outweigh the limitations for busy clinical for education,
practice, policy and future research.Implications for education, practice, policy and
future research
Education implications are relevant to universities and
professional associations, as well as peak bodies such as
the Australian National Stroke Foundation. First, there
was a need for communication training about sexuality
post-stroke, possibly involving model scripts and narra-
tives. Education needs also included ‘how to’ conduct
routine depression screening, neglect and sensation
training, and ‘how to’ deliver mental practice. Anec-
dotally, these skills and knowledge gap are known to be
common across many services. Professional associations
and the National Stroke Foundation are already collabor-
ating to address these knowledge gaps.
Policy and practice implications include the need to
target ‘high risk’ evidence-practice gaps, such as low
compliance with swallowing screening, assessment and
retraining. These practice gaps have implications for pa-
tient safety, due to the risk of choking and aspiration
pneumonia.
There are at least two research implications from this
study. First, more research is needed into behaviour
change strategies that can, and do influence ‘difficult to
shift’ practice areas such as sexuality education and de-
pression screening after stroke. Second, triallists who de-
velop effective rehabilitation interventions could be
required to make their treatment protocols freely avail-
able to clinicians.
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Knowledge translation is an important final step in the
process of evidence-based practice. This qualitative
study describes the process of identifying barriers to
implementing guideline recommendations in stroke re-
habilitation. The interviews enabled professionals to
identify areas in need of change, reflect on barriers, and
how each practice area could be targeted with behaviour
change interventions. Some practice areas generated in-
teresting attitudinal barriers and beliefs. Our qualitative
data add to the current body of knowledge about bar-
riers in these more difficult practice areas, and may be
informative for other teams.
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